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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a plasma uniform 
over a wide power region. 

SOLUTION: In a plasma processing device, a plasma 
processing chamber 26 is provided inside a metal vessel 
20, and an object 27 is placed in the plasma processing 
chamber 26. Micro-waves 32 are introduced in the 
plasma processing chamber 26, and a magnetic field is 
formed by a coil 31. So that a plasma is generated by 
interaction between the magnetic field and the micro- 
waves. In such a plasma processing device, a circular 
truncated vacuum vessel 23 of dielectrics is provided, 
and the plasma processing chamber 26 is formed in the 
vacuum vessel 23. The top surface 23A of the vacuum 
vessel 23 is smaller than a cross-sectional area A1 of a 
top part in the metal vessel 20, and a gap part 25 is 
formed between the metal vessel 20 and the vacuum 
vessel 23. As a result the micro-waves are introduced 
even through the gap part 25. 



LEGAL STATUS 
[Date of request for examination] 01 .06.2001 

[Date of sending the examiner's decision of 14.10.2003 
rejection] 

[Kind of final disposal of application other than 
the examiner's decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's decision 




http://wwl9.ipdl.ncipi.go.jp/PAl/result/detaiymain/wAAAg2ayTyDA 7/11/2005 



Searching P AJ Page 2 of 2 

of rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 

[Date of extinction of right] 



Copyright (C); 1 998,2003 Japan Patent Office 



http://wwl9ipdLncipi.gojp/PAl/result/detaiymain/wAAAg2ayTyD 



7/11/2005 



<i9)b#m$it;? (jp) 02) £St HI iji^p f£ (a) oowiwwsmhw 

#5^2000 -331998 
(P2000 -331998A) 

(43) ^WB ¥J*12#11^30B (2000. 11.30) 



mmn f i t-73-f*(##) 

HOIL 21/302 B 4K0 3 0 

C2 3C 16/511 4K0 5 7 

C 2 3 F 4/00 D 5 F 0 0 4 

HOIL 21/205 5 F 0 4 5 

H 0 5 H 1/46 C 

W^©»6 OL C£ 7 H) 



(21)fflS#^ 


&K¥1 1-141732 


(71)ffiBBA 


000005108 








#5££*:B£Sfft?r 


(22)fflSSB 


¥-mi¥ 5 £21 B (1999. 5. 21) 




























^^tt a SEjwBJr b mm* ft 






(72) ^mm 










lIIP*T«lp**J»#784«ft 4ft£* 








ttB3i®^masFx«rt 






(74)ftSA 


100098017 
















m&m\zm< 



(54) BHg0«fic] ^Xvffisgg 



(51) IntCl.' 

HOIL 21/3065 

C 2 3 C 16/511 

C 2 3 F 4/00 

HOIL 21/205 

H 0 5 H 1/46 



(57) imm 

mt<nwEftm£-i.^x7-yx-?wmL-t&. 

mm 2 6 £ . JtS^fff 2 3 cr>±M 2 3 Ali&JR 

2 o ft±&<7)mmmi a uow<< ^jri? 

®3§ 2 O i: 23k OffltcttSERffi 2 5 




23B 



2 0 : fcRHSSS 
2 1 : T-f 9 o«S5£i!B 
2 2 : 
2 3 : 

2 4 :-r-fi7ni!iiWXa 
2 5 : SW6B 

2 6 : t^x^jsss 

2 7 : ttfflSW 

3 1 : 3-f> 



!(2) 000-33 1998 (P2000-ch$98 



±w*«rajEms-5r vtzmm^m^m^x-mmms. 
gm®&ft<D±ug.m<7>mmmm£ o < u 

immm 2 ] mm 1 tiett^r^xv^a^Btfc 
mtm.3 ] n&n 1 t=E»«>T5x^Bui§sKctj 

ttLX^hZtZ'ffl&b-thTJXvWmkW.. 

C IS^JS 6 3 5 KfEttOT"? fc*> 

««t t -f £ X 9 X 711^1 . 
[0001] 

[ fHH<0«W-4tt»#» ] **PU47"5 X-?WmWlz 
<10. T5Xv=&3MfflL"C««ffii«JK:*fU"CXv 
f-y^, CVD, T-yisy?W<0>!mZ?foT7X-?m 

mmwizm-rz. 

[0002] 

ffi-?"9"'f ^DhnyftD,! (ElectronCyclotron Resonanc 
e) X9X"7$:^±$-tt47°9Xv^ 

ECR*3ft*fflv^r5Xv3ays6ai«. ffitfxff-ess 
asx? X7*4«t* zzbfrc *mft*mxmx- 



mwfuz^ti, Mtt&wmmx'$>&*?xs\'&<?)& 

&lZ±Mfc<F>*7^ (0300) ztux-t&izmtfh 
[0003] «*cOX5Xv3!aa^Bi: LT«, H6C 

tftt x 0 %mm*$mm<?)77X~?>>mmwtffo& . i 

i : 3^^LT^ftiigi54^A§ix-&. &m&mm 

s^mM-h. y°7X-?wmm.5 bg.wmm®4 bom 
iza. ?'7X^mM5ft*±%frhftMLxnmzm 
±-tt b b i>t,z-?4 9^2 zmmz-£z>m*M mm 

®®7&mm-&te#><03jj),8b. 7?x-?!mm5 

Wztfxzmrt&titbcotfxmiii® 9 #Rtt t>tix v * 
6. -etT. T7X-?WmM5ftX'lZ'?'( 7a®.2bW. 
#7 kvmS&RHzt^X-rjX-rZmiiSit, nmz 
&XZtvfcW&m 1 0 IZW LX Vm*'fr o^b tfX* 

[0004] it:. XV -y hry-f-t*#AJ6±BSt:» 

A 9 n$.<7)M ! R-b\S.'£.'tZ> XoXV hTyft^Kt 

m^zli. XV -y h7yft^4"W^M«WJ -y 
h ZBiRt* . ^Offi. X U -y b oJBttfcl* Lfc 0 . 
XV -y hi: XV y h7yftM3«L^ Of -5 C 

fcfci-^T. ~?a 9*Wizmm.®frt>mKt&zbi>*i 
mbft^x^z. 

[0005] $ fete, 7"5Xv«iaSS^iTJgfiR"r* 
fcfctfc, ±JB& a PSB«tf>^/I^^-tUfc7 , 9Xvffl 
l^lllgStl-Cl^ (^iJx<f , ^¥2 - 17 4 2 
2 3^<&$S. WBM3 - 1 0 4 8 8 9^$S. ffffl¥3 
-183 7 8 8^$8. ^m^4-3 9 0^mt3J:V : 
- 7 8 3 4 5 -^&W5riT ) . 4^. r?X7» 
t b Lt75Xv 
«^St>^g§tT.TV>5 (M^-if. WRPP5-3 3 9 

[0006] 

[^Bj^jB^uidis-t^nffl] -?a 9nmbmmzm 
-r:&^*>. 7"7x-?\i-n<nm$& mum) 
mkit-r 1 ? x~?®mz& tx^t-t h . -eo-^-c*^ 

^o«tir9Xvfc:»JR$*Lifc«>, 9ufacr>fcM 

tma, mAZtLtzi:-hbi±±%<m%z>. ~?A9u 



'(3) 000-33 1 998 ( P 2 0 0 0 -*7«Wt 



2.45 GH zWl ^n«<o*&«, iSBflir^Xv 
M7.5X 10 16 /m3 (;*lt*»f*7MfcV^ 

[0007] ±Mmmzm^xT7x-?®mftm*g. 

n$Em#$£j£ <4M2 : fflgJJMfc) £^ 0 8 lip] t < AS* 
V>f ?njRW*7— #ffiVt*£OX5X^*Jfc#:m (# 
firm 3 ) £-£*xWkLTv^. W7toS.\m&$&. 

[0008] A*tv>f ^D^cvN-y-j&ohs < , 

«v>f ?njftWAJgTS4>£RSt§*U T7Xv4>fc:ti 
5££?£#:4o. .rcofeK&cD^i. ±k LXy°yX~?%i 
mM<?>lSZi5£lfm-&k&&. 7"3X~?\tZ<r>mz3i& 
ffi$3\\mx*£MZti& k k t> Jc, 9\-%mMtf8 7 5Gaus 
s fc^*««*ft3fi (ECRfilfc^o) -C-ECRitRKc 
ioT^^ix^. 75X7tf(;tt, ftcOJ&S&T)^- 

TaB=*4«ffi±Ttt. ±.lZtim<7)77X-?®m 
fl-^kSr*. 

[ 0 0 0 9 ] 0 9 *> J:t>*0 1 0 fcLLffik R tffcRTASt 
v>f ? njfeTVN-y— &^fc$-£fck &c07jX'?m&tt 
m : m' ) TO^r5X7fS 

I9li*7 h*7W%.. 01 0lZ#'yh*-7£*)i> 
+*flf V^ft^T* S . V-f ? n&<7V\'7-£±lf & k , 

0 9 fc^jcf j: d fe . mJjftcottKb&fttejcco*! vY^y 
& «k 3 Kfc 4 . i CDgfcfrTifccDX*/^ 

»tiS*l*I<0ffl3fl» £ il o T TSK«WK£»W- •§> . »« 
9 AJS k E C RM k 0>HI*>£ffifc;bfc T ©1R $ ft & CO 
T\ X9Xvtt£«W-«fc:<t-]ft§*u T8BH«T<0X 
7 Xv«!*«JtlRW¥fflT* I). J; 9 y n" 7 - £ ±tf & 
k . 01 Otc^-f-J: 3 fc. m±3it LXm*JBSTT& 

COT. X5Xv*JStt+*L«flTS<fc9, ±tflS<0 
T^Xv^S^i:^. 

[0010] .KDJ: a fc. 06tc^L*:«««M<O 

r^x-eMa^Btcfcf xiz. ^AwmniM/^- 
i±ifx^<t. xyx-vm^m^am-^immw-m. 

^flffifcSWfcUCLair^-SgfcfrfcS:^. £ft{±. v-f 



? D&foAWfis* r 7xv9mm.n1.mzmm lx * 

S.Ikaqg0T£>&. 

[0011] tfz. XV y hryft^(t!t7'7X7 
iMIBTli, 7-5X^«t»TJ4, WfW£4«kl3JI 

%htz#>. xv vy*w&LtzWzm i &-rLi>mmz 
Wi£9hmm*$>mi&Lx. nmmzv yyv&Tyx-? 

XV «y h*W&>nXXmilZXter. * -y h*7flfcKJa 
TT{±. »tiX5X-riiljaLTT8S*T€»t. ^JR 
ffc^ovhr V^tf—ttW&Mztt htdh. x 

[ o o 1 2 ] § y°7x-?m®M&iGmfrt>%&¥ 

mV&^UiJ-r-k LtzhcoX'li. &MLXZ*i~?4 9 

umfWyx-rvX^iiz^th <r>tt*jv t J->? —<^^cm 

Wztchtztb. *<?>UttX-?yX~?Z&&L%<, £ 
fz, 7?X-?te<g!&c?)MizfeocoX\ #$M"C<»9}BW 

v\ y-?x^wmzw$frt>*&Fi&Mmzi, 
tzhcox-it. ?vwttzk^x&mifttfm.mzm%: 

[0013] KLhtoi a fcr«*fior5X-e«ia3gaT 

it. m^v-fr^m^v-tx'CDfov-sy-m.mx'y'y 

[0014] #f&iDl*>RBtt. ^Wt«7-««T^— * 

x yx-?*mm-h z k cot* s y yx^tmrnrnzm 

®-t&zblzfc&. 

[0015] 

[ps5r»^-rs^i6<o^s] ±fflm*mmt&tith 

*k^«2fffflfc:J:-5Tline«raSrttC7*5X-rS:«± 

$ -tt s yy x~?wmmza,\ ^x , ±b*°fbs»« £ & 

LfcSWftcOJtSE^STMIEMMaSrJBlig-r* k k t 

&m&®&bmm&®&b<omiz2m&*Bj$.L. m 
sism.ttZ'ftLx i> n tvmfimxzti&mfcb Ltz 
zb*mmbirX^&. 

[ooi6] &®&.mmx'7yx-?®igtf&i--k%& x 



!(4> 000-33 1 998 (P2000-98 



t=tt, v>f^n»^iaJRttW'C*4«ggJlflfei:ECR* 

4 * e c R&mzmmt h 4 x-mmxm^m^m 

g&oHtBJffllA 2 #J:*W>«»nii*A 3 i 0 ^. 

[ o o 1 7 ] j: o iznfcttitf. n&g&coffimm 

(,Z7? X-?tziflm?t> 4 X'co&mti XX/ E CRII Xcr> 

mtm&m&mby°5x^*zm&mx-imim 

tf> 3 LTW ?ojfcfl-:flj (ffggngfc) (c, 

±IE<0J:o(c««^6ifct:«J:-5T, 2o<*>Jiaft««* 

[ 0 0 1 8 ] E C RffiKi. 8»«&«#ST«i*»-rc i: 
i -j X7?X-?£MQMt:lg t g:frl*rC1W»-$- 

, & wh&» t t vmzzmmommwnw 

[0019] fiWafaWTtt, HffifHS^-r-^^KtcJE 
^TV^ i i: fijffl U EC R{4aSr±fflUtcieB L . 

AS i; 3E<*fcE C RlBliZM? &0)X\ WmmzhTyX 
vtf&&X*hZbl l z&&. E C R±T1j$)<r>{ZLWfflm 

[0020] *gwsMtt. ±tec7) £ 5 izvmtewmitt 
^ti, iMitmmzftmyj&zn&zt&x'Zz. 

[ 0 0 2 1 ] 4fc. JCSSfthaiaaSIK 
SHiUS!* t SftT t J; v * L . i8«ffc#3fc« § tit 

[ o o 2 2 ] $ 6ic, *^-c-{i. mzng.®&co±w 
WLmmztix\^zk*mmtLx^z>. zn^oiz 



[0023] 

[3W8o5idiO««] OT. *»#3^*>JE8»*efiii 
7-5XvSMSIBO«jjt*^LTV^6. &«§!l££2 0 

1 2 0 3 . Si O t *«9»*tt-craj«Sftfc3lffiS»2 3 
*J 0 > *<D±ffi 2 3 A#¥B±fc?&£3:fU *^±® 2 

3 &<7)wmtf&Mmm%ii 2 0 rt±ako-?>r ^ nmmx^ 

2 4W«BBrH«Al J:0fcW^<|g«§^T^S. 

lc . X^fl 2 3 ^TSS^^IBrHa A 2 «±gCO«t»fffl 
aA3j:0t>^#<^o-Cfc0. ^S^Stl2 0tfO|*iM 
t 2 3 <7tff-M t co^fcJi^Pfgp 2 5 #ffM£ 

[0024] 3t£W£s2 3<?Df^SetC{±r7Xv«ra^2 
6*«$tL, d<0T7Xvj5!MS2 6<0Tg|J^, tt% 
«ft2 7^*«rt-43a*^ («S) 2 8**iSft^>ixTV^ 
4. 4fe, X7Xv«iaM26(C{i^*A^29tP 

X-7^a^ 2 6(,Z*fX tmXZtl &bbi>lz^ TvX-7 

mm^2 6 rtoxr^{±SMuR3 o t= <t ot^stis . 

[00253 4fc. ^«S9»2 0<^JBfctt3-f ;U3 

[0026] ±.mmmza^x , v>r ^ o&f6*»2 1 

•C»£Ufc"?4 ? njfc 3 2 ii, «^g2 2?raor^JS 
M^§§2 0 rt<0_L3B£&4 -?-f ^ oiWIASP 2 4 
it. v>f^njftWA«B2 4*»fe*2S««2 3rtt=«:AS 
^JR«^S2 0i:K^S2 3c07 x - 
vl®2 3 B 2:«>n(cSMaK2 5WBfS<.%tlX^&<7)T. 

turns 2\xmm2 s^myihAsX-Gmth. 

^n&3 2$rT»Slffltc:t,fSS$-lir4ii:* i -C#. T5X 

[0027] ( UttO^ffi 2 ) 0 2 « . *%BJ^HJ6<7) 
»JB2{c«t4r5X?«ffi^B^)fllfiE^L-CV^. * 

TV^S. f=5:^*>. K^ts4 0(i. «BfM»A4^)A 
RtSl^4 OA!:, SycRflf«B4 0 A<0±mzWiV hfl. 
ttBrfflfllA 4 J: 0 t/Js$ v^BrffiSA 50/hn««4 0 
B fc*^^rorv^|> 0 /jNR|§fgP4 0BC0±M4 0C«7)M 
Wli . 2 0 ft±M<7)-? 4 7 ummX^ 24(7) 




0 ii. A 1 2 0 3 , Si 0 2 ^il*t««§^lt 
fl&Ofll*(iSe*(?3JBJBl(?)«^i:rafcT'*&. 
[0 0 28] ±E«WK*JV^T, A«H®»2 0fc/hPJ 
ffitt4 0BaHBfcan££Na(4 ljWBfiRSitT^S 

*. 

[ 0 0 2 9 ] fcti, *WfcOJEWni. *2«&»4 o# 
^P9©gP4 0 Afc/jNpJffi»4 0 BW2Itft-3)t*s < 3 

[0030] (mm<r>&m3 ) m3iz, j&tmr&mn 

*Si^)?B»"Ctt, Wfc*»B»lTSSLfc*3eSB2 3*> 
±®2 3AiC, R#*>AIIfK5 0}WftitS*lW*. fa 

[00 3 1] H4fc:^J;dlc, x'j 

[0032] ±IE«j«fc:*S^r , 5 0 (»£^S§ 

2 ?n»3 2 «OAIt£IMK I/O 

5 o 9 xiMmMW&wzmh t> 

4 C t 4 £ fc t fc. #*WW»* t L.B< $f 4 . 
[0033] OiiX'J >/ h 5 0 

ZtlX%^i><7)X'$>iXb£^. ttz. AWK5 0fe:« 

x u -y h 5 o Azmwtmrz* < , &hk 5 0 ojsra 

[ 0 0 3 4 ] *fc . JJ^Ht^BHI 1 ~ 3 fc ±*Uf * K 
(^y^Afc^-fb) $-£4 £*ucfc9, ft 

£fifr<'c:fc#-e#4. 

[00 35] 

K£S3Bi*«o«»rli«j^ $ Srm-CJBfl: VX v * 4 <o 

a xx/ ec Rm&X'<nmmmt:W}$\x$&t%it& ; 



) 000-331998 (P2000 



is&4o 
[SMOfSJUSrifcHJ!] 

[mi ] *ztwe>mk<7>Bmi izx&y-vx^ymmw. 
<r)m&mx'fo&. 

[@2] *¥&Rcr>mm<n&m 2 i 4 r ? xvjjigi 

<O«jft0T'S>4. 

[03] ^wffrfmnim 3<<z£&y°7 x^wmmw 
omimx'foh. 

[04 ] X U >y b & ^r*-&4tit«C0±fflHf*4 . 
[05] *«W<OJiCa«:ttB^-&7t«><^CEI"C2lb4. 

[06] «3feor9Xv«s^aiwnirtaaT*s. 
[07] ^*<7)7^x-7^a^ffiT^m#^JS^^t^ 
0-e&4. 

[08] ^cor^XviyiS^IST'coWv^V-B^cOT^ 
X-7^5r^t^0T'J>4„ 

[09] ^cTj^^X^a^ST'CO^^V-B^or^ 
Xv5&JSSr^L^0Tfc-S.. 

[01 0] $£&<n7°7X^m&l&m.X*cr>iKJ-<7—mcD7° 
5 Xv®££^ LfcHT $> 4 . 

2 0 

2 1 v-f ? n«36£» 
2 2 

2 3 Jt^Stl 

23 A ±® 
2 3 B -r— 

24 nt? u%m*M in? o»a»A#-a ) 

2 5 SRKffi 

26 r^xv^ii 

27 wmm 

2 8 3d$£ 

2 9 rfxmx& 

3 0 

31 mmm^m 

4 0 X£^2§ 
4 OA *Rfflfi» 
4 0B /hP5«» 
4 OC ±® 

4 1 Stiff 

5 0 

5 0 A X U «y h 



!(6) 000- 



331998 (P2000 -J^(#* 9 8 



[01] 



[02] 




23B 




2 0 : 

2 1 : V-f?oft»±Bl 

2 2 : fcfcW 

2 3 : J*2S» 

2 4 :Y>f?olSaAW 

2 5 : gfttt 

2 6 : :/5XTj&M 

2 7 : ttfflSW 

3 1 : a-f )V 



4 0 : 
4 0 A : *fltfif«P 
408: frn&iU 

4 1 : 



[H3] 




28 C9 27 



5 0 : 




5 0 A : X »J v h 



[15] 




casto 



ECRi 



!(7) 000-331998 (P20 0 0-I(»HS 



[06] 



[07] 



[H8] 




[09] 





[010] 





<72)»»# i&D IBM 

lljPJRT«T|i**Jll«#794#*ft 



) 4K030 FA02 KA09 
4K057 DA16 DD01 DM29 
5F004 AA01 BA14 BA15 BB07 BB11 

BD01 BD04 
5F045 AA10 DP04 EB02 EC01 EH02 

EH03 EH17 EH19 



